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(57) ABSTRACT 

A decoding apparatus in an Orthogonal Frequency Division 
Multiple Access (OFDMA) mobile communication system 
is provided. In the apparatus comprises, a ?rst combiner 
performs ?rst combining on an input burst a ?rst number of 
times. A deinterleaver deinterleaves an output of the ?rst 
combiner and outputs a burst having a repeated structure. A 
second combiner performs second combining on the burst 
having the repeated structure a second number of times. A 
decoder decodes the combined burst. A signal detector stores 
a second internal memory state value of the decoder for an 
instance Where a ?rst decoded bit is extracted from the 
decoded data, stores a second internal memory state value of 
the decoder for an instance Where a last decoded bit is 
extracted from the decoded data, compares the ?rst and 
second stored internal memory state values of the decoder, 
and sets a burst quality indicator (BQI) according to the 
comparison result. 
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APPARATUS AND METHOD FOR DECODING 
BURST IN AN OFDMA MOBILE 
COMMUNICATION SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§ll9(a) of Korean Patent Application Serial No. 2005 
85805, ?led in the Korean Intellectual Property Of?ce on 
Sep. 14, 2005, and of Korean Patent Application Serial No. 
2005-112059, ?led in the Korean Intellectual Property 
Of?ce on Nov. 22, 2005, the entire disclosures of both of 
Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates generally to an appa 
ratus and method for decoding bursts in a mobile commu 
nication system. More particularly, the present invention 
relates to an apparatus and method for decoding bursts in an 
OFDMA mobile communication system. 

[0004] 2. Description of the Related Art 

[0005] Generally, in a Wireless Local Area Network 
(WLAN), a terminal, due to its short range, decreases in 
performance While on the move or if it goes aWay from an 
access point (AP). The Wireless Internet based on the 3rd 
generation (3G) mobile communication system, though it 
does not have the problems of the WLAN, has a high cost. 
Wireless Broadband Internet (WiBro), also knoWn as Por 
table Internet, alloWs a user to enjoy a high-speed Internet 
connection any place and any time While on the move, like 
a mobile phone. WiBro is an intermediate betWeen the 
Wireless Internet and the WLAN, uses a frequency band of 
2.3 GHZ, and has a transfer speed (i.e. service bandWidth) of 
about 1 Mbps. The WiBro system is an Orthogonal Fre 
quency Division Multiple Access (OFDMA) mobile com 
munication system based on IEEE 802.16e. 

[0006] FIG. 1 illustrates a netWork architecture in the 
typical OFDMA mobile communication system. 

[0007] Referring to FIG. 1, the OFDMA mobile commu 
nication system includes a Portable Subscriber Station (PSS) 
102 serving as a terminal, a Radio Access Station (RAS) 104 
serving as a base station (or AP), an Access Control Router 
(ACR) 106 serving as a base station controller, a Home 
Agent (HA) 108, and an Authentication, Authorization and 
Accounting (AAA) server 110. The PSS 102 is an apparatus 
used by a subscriber to receive portable Internet service. The 
RAS 104 exchanges data With the PSS 102 via a Wireless 
interface at an end of a Wire netWork, and the ACR 106 
controls the PSS 102 and the RAS 104, and routes IP 
packets. The HA 108 supports IP mobility of the terminal in 
the home netWork, and the AAA server 110 permits an 
access to the portable Internet only for the authoriZed user, 
and performs authentication, authoriZation and accounting 
on users and devices to provide the portable Internet service. 
A provider IP netWork 112 connects the ACR 106 to the HA 
108, the AAA server 110 and a common IP netWork 114. 

1. Field of the Invention 

[0008] FIG. 2 illustrates an exemplary frame structure of 
an OFDMA system using Time Division Duplexing (TDD). 
It can be seen that a doWnlink (DL) interval and an uplink 
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(U L) interval are separated in a time domain. A ?rst symbol 
of a doWnlink frame is a preamble. A terminal performs 
synchronization acquisition, Base Station ID acquisition, 
and channel estimation using the preamble. Because the 
Base Station ID is used as a seed value for scrambling and 
subcarrier permutation, the Base Station ID acquisition is 
necessary to decode DL data bursts. The preamble is fol 
loWed by a Frame Control Header (FCH) 200, and the FCH 
200 includes therein the information necessary for DL-MAP 
decoding. That is, the FCH 200 contains information on a 
DL-MAP length and a coding scheme of a DL-MAP. The 
DL-MAP includes therein the information necessary for DL 
data burst decoding of the current frame. The included 
information includes position and siZe information of each 
individual burst, and Modulation and Coding Scheme 
(MCS) information of bursts. Uplink transmission starts 
from a control symbol, and a guard time used for reducing 
uplink/doWnlink transmission time is inserted betWeen the 
doWnlink and the uplink at the middle and end of an uplink 
frame. An IEEE 802.16e-based OFDMA terminal performs 
a reception process in the manner of measuring a preamble 
received from the doWnlink, decoding an FCH burst, per 
forming DL-MAP decoding using DL-MAP information in 
the decoding result, and decoding general data bursts. 
[0009] In the OFDMA mobile communication system, an 
FCH burst is composed of 24-bit information. The 24-bit 
data constituting the FCH burst is de?ned by the Medium 
Access Control (MAC) standard, and includes 8 bits for 
length information of a DL-MAP, 2 bits for DL-MAP 
repetition type information, 10 bits for other frame infor 
mation, and 4 reserved bits, for the currently transmitted 
frame. According to the 802.16e standard, the 4 reserved bits 
in the FCH information are ?xed to ‘0’. 

[0010] A coding/decoding process of the FCH burst Will 
be described hereinbeloW With reference to FIGS. 3A and 
3B. FIGS. 3A and 3B are block diagrams for a description 
of a coding/decoding process of an FCH burst in a trans 
ceiver of a general OFDMA mobile communication system. 

[0011] Referring to FIG. 3A, 24-bit data to be transmitted 
from a transmission apparatus to a reception apparatus in the 
OFDMA mobile communication system is input to a dupli 
cater unit 310. The duplicater unit 310 repeats the 24-bit data 
tWice, and outputs 48-bit data. The reason Why the duplicater 
unit 310 repeats the 24-bit data tWice is to match the input 
bits to 48 bits Which are the minimum coding unit in the 
OFDMA mobile communication system. 

[0012] The 48-bit data is input to a convolutional coder 
320. The convolutional coder 320, having a coding rate of 1/z, 
encodes the 48-bit input data and outputs a 96-bit codeWord. 
The 96-bit codeWord output from the convolutional coder 
320 is input to an interleaver 330 that prevents burst errors. 
The interleaver 330 interleaves the 96-bit codeWord, and 
outputs the interleaved 96-bit codeWord to a repeater 340. 
The repeater 340 repeats the 96-bit codeWord 4 times, and 
delivers the repeated codeWord to a mapper (not shoWn). 
The mapper refers to a modulator, and uses one of Quadra 
ture Phase Shift Keying (QPSK), 8-ary Phase Shift Keying 
(8PSK), l6-ary Quadrature Amplitude Modulation 
(16QAM), and 64-ary Quadrature Amplitude Modulation 
(64QAM) according to bit rate. The QPSK modulation 
scheme is applied to the FCH burst. 

[0013] Generally, the convolutional coder 320 is a typical 
channel coder for error correction. The convolutional coder 
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320 uses a method of de?ning a mutual relation expression 
using several bits located before the current bit, and gener 
ating a neW bit pattern depending on the relation expression. 
Thus, even though a certain bit suffers an error during 
transmission, the convolutional decoder 320 detects the 
defective bit by checking its preceding/following bits, and 
corrects the detected defective bit. The convolutional coder 
320 becomes either a rate-l/z convolutional coder or a rate-V3 
convolutional coder according to hoW many coded bits it 
outputs for one original input signal bit in generating a neW 
bit pattern. That is, the convolutional coder 320 is called a 
rate-l/z convolutional coder if it outputs 2 coded bits for one 
input bit, and called a rate-V3 convolutional coder if it 
outputs 3 coded bits for one input bit. 

[0014] FIG. 4 illustrates an exemplary simpli?ed structure 
of a convolutional coder applied to an OFDMA mobile 
communication system. 

[0015] As illustrated in FIG. 4, input bits are sequentially 
input to 6 cascaded registers 410 to 460 bit by bit on a shift 
basis at every clock. A ?rst adder 470 adds up an input bit 
of the ?rst register 410, an output bit of the ?rst register 410, 
an output bit of the second register 420, an output bit of the 
third register 430, and an output bit of the last register 460, 
and outputs a coded bit stream X; A second adder 480 adds 
up an input bit of the ?rst register 410, an output bit of the 
second register 420, an output bit of the third register 430, 
an output bit of the ?fth register 450, and an output bit of the 
last register 460, and generates a coded bit stream Y. Each 
of the ?rst and second adders 470 and 480, after adding up 
its inputs, performs a modulo-2 operation on the added 
value, and outputs a 1-bit result. 

[0016] Assume that a value of an initial register is ‘00’ and 
data ‘11010’ is input to a rate-l/z convolutional coder. In this 
case, if the ?rst bit ‘1’ is input, the register output ‘11’ , and 
changes its value to ‘10’. If the next bit ‘1’ is input, the 
register outputs ‘01’, and changes its value again to ‘11’. By 
repeating this process, the rate-l/z convolutional coder out 
puts output data ‘1101010010’. 

[0017] Referring to FIG. 3B, in the reception apparatus, 
384 Log Likelihood Ratio (LLR) values for an FCH burst 
output from a demapper (or demodulator) are input to a 
combiner 350. The combiner 350 outputs 96 LLR values 
through 4 combining operations. The 96 LLR values are 
input to a deinterleaver 360. The deinterleaver 360 deinter 
leaves the 96 LLR values, and outputs the deinterleaved 
LLR values to a Viterbi decoder 370. The Viterbi decoder 
370 decodes the 96 LLR values, and outputs 48-bit decoded 
data. 

[0018] FIG. 5 illustrates an exemplary data structure 
decoded by a receiver in the general OFDMA mobile 
communication system. 

[0019] The 48-bit data decoded by the Viterbi decoder 370 
is shoWn by reference numeral 501, and the 48-bit data that 
the duplicater unit 310 outputs after repeating 24-bit data 
tWice is shoWn by reference numerals 502 and 503. The 
decoded data output from the Viterbi decoder 370 has a 
tWice-repeated (doubled) structure, like the 48-bit data out 
put from the duplicater unit 310. 

[0020] The FCH burst decoding apparatus having the 
above repetition structure has a long decoding time, causing 
an increase in output time of a result value. Because the 
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decoding apparatus has a structure in Which the decoding 
result of the FCH burst is repeated, it cannot obtain perfor 
mance gain to Which additional possible combining is 
applied. 

[0021] In addition, a Burst Quality Indicator (BQI) indi 
cating the quality of an FCH burst is not included in the 
24-bit FCH information. The BQI means a speci?c bit based 
on Which after a decoding process of a burst, it can be 
determined Whether decoding of the burst is successful. In a 
general case, a CRC bit is popularly used as the BQI bit. 
HoWever, it is not possible to measure the BQI using the 
coding structure of the FCH burst. That is, the decoded data 
is obtained by repeating 24-bit data tWice as stated in the 
coding process. Therefore, the BQI is obtained by compar 
ing the repeated 24-bit decoded data. If the comparison 
result indicates ‘consistency’, it is considered that the FCH 
burst has undergone successful decoding, and thus has a 
high quality. HoWever, if the comparison result indicates 
‘inconsistency’, it is considered that the FCH burst has failed 
to undergo successful decoding, and thus has a loW quality. 
The BQI can have a multi-level value, and it is assumed that 
the BQI has a higher value as the quality is higher. In the 
OFDMA terminal, after FCH decoding, a quality value is 
reported to an upper layer, and the upper layer performs an 
upper algorithm depending on the quality value. 

[0022] The foregoing method can contribute to perfor 
mance improvement of the FCH burst and obtain an 
improved BQI. HoWever, about 50% of the FCH burst is 
determined to be normal, even though it is actually defec 
tive. If the defective FCH burst is determined as a normal 
FCH burst, the terminal performs decoding on a DL-MAP 
based on the defective FCH burst. Actually, a CRC bit, 
Which is a BQI bit, is inserted in the DL-MAP. Therefore, if 
the FCH burst has an error, it is possible to detect occurrence 
of an error depending on the BQI bit in the DL-MAP. 
HoWever, the terminal unnecessarily performs the DL-MAP 
decoding process. In particular, if an error has occurred in 
DL-MAP length and repetition type information correspond 
ing to DL-MAP information in the FCH burst information, 
the time and poWer required for the Wrong DL-MAP decod 
ing process greatly increases. For example, an 8-bit value for 
the DL-MAP length is transmitted as a value of 10. In this 
case, if the 8th bit, or the Most Signi?cant Byte (MSB), 
suffers a transmission error from ‘0’ to ‘1’, the DL-MAP 
length becomes 138, increasing 14 times the time and poWer 
required for decoding the information. In addition, When a 
DL-MAP decoding error occurs, it is not possible to deter 
mine Whether there is an error in a DL-MAP reception 
process or in an FCH reception process. 

[0023] Accordingly, there is a need for an improved appa 
ratus and method for decoding a burst in an OFDMA system. 

SUMMARY OF THE INVENTION 

[0024] Exemplary embodiments of the present invention 
address at least the above problems and/or disadvantages 
and provide at least the advantages described beloW. It is, 
therefore, an exemplary object of the present invention to 
provide a burst decoding apparatus and method for reducing 
a decoding time in an FCH burst decoding process in an 
OFDMA mobile communication system. 

[0025] It is another exemplary object of the present inven 
tion to provide a burst decoding apparatus and method for 
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improving decoding performance for an FCH burst in an 
OFDMA mobile communication system. 

[0026] It is further another exemplary object of the present 
invention to provide a burst decoding apparatus and method 
for obtaining a performance gain of an FCH burst through 
combining using a structure of the FCH burst in an OFDMA 
mobile communication system. 

[0027] It is yet another exemplary object of the present 
invention to provide a burst decoding apparatus and method 
for obtaining a BQI value While obtaining an additional 
performance gain of an FCH burst compared With the 
conventional decoding scheme, using a structure of a con 
volutional coder applied to an FCH burst, in an OFDMA 
mobile communication system. 

[0028] It is still another exemplary object of the present 
invention to provide a burst decoding apparatus and method 
for increasing accuracy of a BQI value for an FCH burst 
decoding result using a speci?c bit pattern in an OFDMA 
mobile communication system. 

[0029] It is still another exemplary object of the present 
invention to provide a burst decoding apparatus and method 
for alloWing a terminal to avoid an unnecessary DL-MAP 
decoding process in an OFDMA mobile communication 
system. 

[0030] According to one exemplary aspect of the present 
invention, there is provided a decoding apparatus in an 
Orthogonal Frequency Division Multiple Access (OFDMA) 
mobile communication system. The apparatus comprises a 
?rst combiner for performing ?rst combining on an input 
burst a number of times, a deinterleaver for deinterleaving 
an output of the ?rst combiner and outputting a burst having 
a repeated structure, a second combiner for performing 
second combining on the burst having the repeated structure 
a number of times and a decoder for decoding the combined 
burst. 

[0031] According to another exemplary aspect of the 
present invention, there is provided a decoding apparatus in 
an Orthogonal Frequency Division Multiple Access 
(OFDMA) mobile communication system. The apparatus 
comprises a ?rst combiner for performing ?rst combining on 
an input burst a number of times, a deinterleaver for deinter 
leaving an output of the ?rst combiner and outputting a burst 
having a repeated structure, a second combiner for perform 
ing second combining on the burst having the repeated 
structure a number of times, a decoder for decoding the 
combined burst and a signal detector for storing an internal 
memory state value of the decoder for an instance Where a 
?rst decoded bit is extracted from the decoded data, storing 
an internal memory state value of the decoder for an instance 
Where a last decoded bit is extracted from the decoded data, 
comparing the stored internal memory state values of the 
decoder, and setting a burst quality indicator (BQI) accord 
ing to the comparison result. 

[0032] According to further another exemplary aspect of 
the present invention, there is provided a decoding method 
in an Orthogonal Frequency Division Multiple Access 
(OFDMA) mobile communication system. The method 
comprises performing ?rst combining on an input burst a 
number of times, deinterleaving the ?rst-combined burst and 
outputting a burst having a repeated structure, performing 
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second combining on the burst having the repeated structure 
a number of times and decoding the second-combined burst. 

[0033] According to yet another exemplary aspect of the 
present invention, there is provided a decoding method in an 
Orthogonal Frequency Division Multiple Access (OFDMA) 
mobile communication system. The method comprises per 
forming ?rst combining on an input burst a number of times, 
deinterleaving the ?rst-combined burst and outputting a 
burst having a repeated structure, performing second com 
bining on the burst having the repeated structure a number 
of times, decoding the second-combined burst, storing an 
internal memory state value of a decoder for an instance 
Where a ?rst decoded bit is extracted from the decoded data, 
storing an internal memory state value of the decoder for an 
instance Where a last decoded bit is extracted from the 
decoded data, comparing the stored internal memory state 
values of the decoder and setting a burst quality indicator 
(BQI) according to the comparison result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The above and other objects, features and advan 
tages of exemplary embodiments of the present invention 
Will become more apparent from the folloWing detailed 
description When taken in conjunction With the accompa 
nying draWings in Which: 

[0035] FIG. 1 is a block diagram of a general OFDMA 
mobile communication system; 

[0036] FIG. 2 is a diagram illustrating an exemplary frame 
structure of an OFDMA system using Time Division 
Duplexing (TDD); 
[0037] FIGS. 3A and 3B are block diagrams for a descrip 
tion of a coding/decoding process of an FCH burst in a 
transceiver of a general OFDMA mobile communication 
system; 

[0038] FIG. 4 is a block diagram of a general convolu 
tional coder; 

[0039] FIG. 5 is a diagram illustrating an exemplary data 
structure decoded by a receiver in the general OFDMA 
mobile communication system; 

[0040] FIGS. 6A and 6B are block diagrams for a descrip 
tion of a coding/decoding process for an FCH burst in a 
transceiver for an OFDMA mobile communication system 
according to an exemplary embodiment of the present 
invention; 
[0041] FIG. 6C is a block diagram for a description of a 
decoding process for an FCH burst in a receiver for an 
OFDMA mobile communication system according to 
another exemplary embodiment of the present invention; 

[0042] FIG. 7 is a diagram for a description of a memory 
initialiZation process for a tail-bited convolutional coder 
according to an exemplary embodiment of the present 
invention; 
[0043] FIG. 8 is a diagram illustrating an input/output of 
a tail-bited convolutional coder for an FCH burst in an 
OFDMA mobile communication system according to an 
exemplary embodiment of the present invention; 

[0044] FIG. 9 is a ?owchart for a description of an FCH 
burst decoding method in an OFDMA mobile communica 
tion system according to an exemplary embodiment of the 
present invention; 
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[0045] FIGS. 10 and 11 are diagrams illustrating a perfor 
mance comparison between an FCH burst decoding method 
and the conventional decoding method in an OFDMA 
mobile communication system according to an exemplary 
embodiment of the present invention; and 

[0046] FIG. 12 is a ?owchart for a description ofan FCH 
burst decoding method in an OFMDA mobile communica 
tion system according to another exemplary embodiment of 
the present invention. 

[0047] Throughout the draWings, the same draWing refer 
ence numerals Will be understood to refer to the same 

elements, features, and structures. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0048] The matters de?ned in the description such as a 
detailed construction and elements are provided to assist in 
a comprehensive understanding of the embodiments of the 
invention and are merely exemplary. Accordingly, those of 
ordinary skill in the art Will recogniZe that various changes 
and modi?cations of the embodiments described herein can 
be made Without departing from the scope and spirit of the 
invention. Also, descriptions of Well-known functions and 
constructions are omitted for clarity and conciseness. Exem 
plary embodiments of the present invention Will noW be 
described in detail With reference to the annexed draWings. 

[0049] An exemplary embodiment of the present inven 
tion proposes a method for performing combining once 
again using an FCH repetition characteristic to improve 
FCH decoding performance. 

[0050] Another exemplary embodiment of the present 
invention proposes a method for comparing a decoder’s 
internal memory state selected during decoding of the ?rst 
bit With a decoder’s internal memory state selected during 
decoding of the last bit using an FCH repetition character 
istic and the characteristic applied to the decoder having a 
circular state, and setting a Burst Quality Indicator (BQI) 
according to the comparison result, thereby preventing 
unnecessary decoding and improving FCH decoding perfor 
mance. 

[0051] With reference to FIGS. 6A to 6C, a description 
Will noW be made of a coding/decoding process for an FCH 
burst in an OFDMA mobile communication system accord 
ing to an exemplary embodiment of the present invention. 
FIGS. 6A and 6B are block diagrams for a description of a 
coding/decoding process for an FCH burst in a transceiver 
for an OFDMA mobile communication system according to 
an exemplary embodiment of the present invention. 

[0052] A transmitter of the OFDMA mobile communica 
tion system according to an exemplary embodiment of the 
present invention, as illustrated in FIG. 6A, uses a tail-bited 
convolutional coder 620 instead of the convolutional coder 
320 of FIG. 3A. In addition, a receiver of the OFDMA 
mobile communication system according to an exemplary 
embodiment of the present invention, as illustrated in FIG. 
6B, uses a second combiner 670 betWeen the deinterleaver 
360 and the Viterbi decoder 370 of FIG. 3B. The elements 
shoWn in FIG. 6A, for example interleaver 630 and repeater 
640, are similar to those discussed With reference to FIG. 
3A. 
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[0053] Further, in a receiver according to another exem 
plary embodiment of the present invention, a signal detector 
682 is added to an output of the Viterbi decoder 680 of FIG. 
6B as illustrated in FIG. 6C. 

[0054] A description Will ?rst be made of the tail-bited 
convolutional coder 620 applied to an OFDMA mobile 
communication system according to an exemplary embodi 
ment of the present invention. The tail-bited convolutional 
coder 620, as shoWn in FIG. 6A, uses a coding method using 
tail bits. 

[0055] The general convolutional coder facilitates decod 
ing of coded bits by matching memory states of the registers 
410 to 460 of FIG. 4 before and after coding. The cascaded 
registers 410 to 460 are all initialiZed to ‘0’ before coding. 
When N input bits b0, b 1, b2, . . . bN_l are sequentially input 
to the registers 410 to 460 on a shift basis, the adders 470 
and 480 output coded bits. After the last bit bN_l is input, as 
many tail bits as the number of registers are sequentially 
input to the registers 410 to 460. As a result, the ?nal 
memory state becomes ‘0’, like the initial memory state. 
That is, the tail bits are determined such that the ?nal 
memory state should be equal to the initial memory state. 
This method is called a Zero-padding coding method, and is 
used as a general convolutional coding method. 

[0056] HoWever, because the tail bits contain no informa 
tion, the tail-bited coding reduces a bit rate by the number 
of the tail bits. In order to solve this problem, the OFDMA 
mobile communication system uses tail-bited coding for 
matching the ?nal memory state to the initial memory state 
using input data. This tail-bited coding initialiZes the decod 
er’s memory states using input bits such that the ?nal 
memory state should be equal to the initial memory state. 
With the use of the tail-bited coding, it is possible to 
generate a degradation-free convolutional code, Without a 
bit rate loss due to the tail bits. 

[0057] In the convolutional coder, the tail-bited coding can 
be simply implemented by initializing the memory states 
With the last (K-l) bits (Where K denotes a constraint length) 
of an information block to be coded. 

[0058] FIG. 7 is a diagram for a description of a memory 
initialiZation process for a tail-bited convolutional coder 
according to an exemplary embodiment of the present 
invention. As illustrated in FIG. 7, if there is given an 
information block composed ofN input bits b0, b1, b2, . . . 
bN_l, then 6 cascaded registers 710 to 760 are initialiZed to 
bN_ 1, bN_2, bN_3, bN_4, bN_5, bN_6, respectively, before coding. 
The N input bits are sequentially input to the registers 710 
to 760 on a shift basis. Thereafter, addition is performed by 
the adders shoWn in FIG. 4, and after the last bit bN_ 1 is input, 
the ?nal memory state is equal to the initial memory state. 
Therefore, in order to alloW the initial state and the ?nal state 
to have the same state, the convolutional coder initialiZes its 
memory states to bN_l, bN_2, bN_3, bN_4, bN_5, bN_6 before a 
value of the bit bO is input thereto, thereby having a circular 
state. 

[0059] An input/output of the tail-bited convolutional 
coder for an FCH burst is shoWn in FIG. 8. FIG. 8 is a 
diagram illustrating an input/output of a tail-bited convolu 
tional coder for an FCH burst in an OFDMA mobile com 
munication system according to an exemplary embodiment 
of the present invention. As mentioned above, for the FCH 










